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•4^ula 



I y '-"*■ dli£ ^1 ,_ll AiL_iVL tAjlja a A aiail dl^lj ^ ^jlaJL dljajll (Jla-aJ (_LmJlj AjjiIj.}]! Aj^a^a ^ dla-iu: 
Ljjj£ Sjjjya JJ "'*""'' ' '"''j" 1 AjjA (_jA j ta-aVI ' '*,''' "*'' (.s-^Lijll Q . s " '*".''"'" Ljj£ (_s^ <_ula.VI Ajllajl JllajL 
(j^axJ ( _ s -iC' p^UaVlj (JJJ^'j cW^J^ (jjJj'lu^ll (_><a*J AjjlLaJ Aj^ajj diil£j talLtJI *-a Jj**al jjllj frjlaJl ,j 

jl (_5jj£ll -tw'il Ia jiiaj iliLulaju jj-ali AjI j i£ > " -<'»*» ,_i ( _ s jsj j£jl (Jjaui La ( _ S JC' ULu .Ajmljmil »Ajl£al 

(_jj| jlaLulj ^jj-" '— all L-lL* aa ( _ s ic Aja.jlaJl IgJj^oj^a (j±majl (JAaJ A ajaj}fl qa Ji^ (j^ LSJ^-^ ^ziji^ A aiaj) 
dlLulu: lilLiA (j^Jj l— ijl jail ^j '-*»» J ^jj ^LalYI OJ^iiJ ^a ^jLijJ (g V -"*" aUajll jl jlal tjjlLall ,j - (_^i£aul ) a ■ '—J 

( _ s Jc jj£jjJI jli AjIc-j -'***» iI Li.iL ,j a ■ '— g S 1L1l.ia.lj Jj-ia. j^i Aj >* -'"'I Ao* -^ uill sLij «ju*,,it L^ja^lj -j La |j| 

.Ajllill Liji^i^ Ls lc xiilb JljTjni <_£ jjIaJYI ji (^JJ-Vl ji (cJLolVl^ 3 aiajj AjJjJ 
*-a 57 jLkllj jaJjlllj LlLuljJl j^/la. Hlifra.lj ( _ ? Jjl dsUija-all ^j a* 1 aJ Ajml mVI (_jJlLva]l ;_)'•***.' (j^ajxJ Li& I—S^jijlj 
A nijl t a AJilj j-a ( _ S A AjoiI j.}]| o-iA j 77 jlaJl ,j ojjliajj (_g^j^iall -jU'll jjj (jjjjiJl aA^ J^>jai j^la. j^i LjJaJ 'J^' 
.SJSjlaII AjJ ■ QjSyi jl A_1ajJ)1£VI CjLJjJllI jc. IjlJxJ AiLa-a A-UJaj -'!-* 2 aiaiVj (gjj^xall -1 lajlS 
jL^allj jLajll L-Lma ojjiia Aiiajlll Jj. ^.U"ll ^^ A-aLxJI diU-lajllj I ;1 1 '— all J aLuAVI jA AjailjJllI 0J1A JJ-aJ La aAI 
JyJl^ ajI»* aliaj sLiJ Jjjj AjailjJlJl oJlA ,^j„'' "" aaJla ^lj±k |j^i A ■ '— j«' ut» diLoilj^J ?rllajj « aja a J£ diljLc-j 
j_yi JJJ^S tAjjL^aja^ljl AjJlLaJI t_ljljaJI ( _ s -lc- ^LtaJVI (jj^W aLajAVI LlA jjJJj .(JLaJl -1 lajll AJSjJ oj£a j_paa.Jjj 
j| AjlkUl ~^K1 i 1 :.^ (Ja, ^i Ijijiaj Aj^jjjdjll AaaJjII A-ajS Ijml i"ij ( _ s -aLtJI diajllj -jU'll ( _ s Jc- q\jj^\ (J^ij UJ-^' 
^jLuuVI (e^ (^LaiVLj (j^J juit Ai£jia (jlj ( _ s Jc-lj aAl ^Loijyi ■ ;-lJLaJl |jl ^Lajl ■ r^Juvj SAjjLaiJVI ji • — a II eljj] 

;<LiujLuj|j <Lalc ^5 jLua ;Vji 

Aa-i^aj - g Ll ij )V A-aLtJI dl^L^aljAllj Ajjull AjJ^all ^j AiUkill ^Li -''»'» Lj-ml lu) ,__;* (jVI J- -"* (J£LLa Aj-aa - 

AjUa. aliajjj A-al JjILj ijIsIjaII 

(JJJ (Jjiil (jl (jial -J'*'" (j<a ,*-iJJ IjlAj «JLi * ( __ r >ij sl£^ll IjA Aja.jJ I '■ -»«'j (j^Jj pAiaj ( _ s ^-2 L? V ""*" (_jialjAjl - 

j^u (-3 1 'J j. JaU^jlu aLajAVI a^C A ■ al a j -tW'll jA l _ s Jjil\j (^^j^a-aJI ijlaljAll 

■1".' ^J^ ** ?/'' J 1 ""* (_s^ '"'V^ all (ja JJJ^ (_ji jjlj^j diUli£ -i_ja.j a^c- jl Aiaj i_ajiij jl ■ -laj - 

e_jjai I^Aj J^aVI frLJjIj (JAaLt-allj A tlull ^jc. Iauu JaSa Aja ill jjj aJJ Aj5j3 juit ^j -tU'll 1 jl . '—a A nfll i a - 

.S )ul r j "'j U;U-^"< 



■LijlLallj ajlj£ dmjj IfrLul \±a LuLaJl dll«-aLaJ S4jjl JAaJI 'j'" 1 ! (J^J ,"J *S^' j^"" '"'"'J' J' -*" ig& -U^jjiajl 

i * J -> Af I (JjjAi 4 1£ ■* a ^^'jJ JlaJI dll«-aLa (j^a JJJ^J J-^-^V'j J*jl iy9 JLtJI dllat-aLa Jjii ( _ s Aj Aj >i o-alb 
^g j< ,T.il jIj£jj <J> o-all dllat-aLaiU 4jjlLaJlj a^j (jjlalaul dsliij^ij -j^*'j -?■*" plijjV Li^lij La lil 1 . -»j. -.-i. j 

AjJjijaLaJI (J*^"' ^j Jjjla jA 4j^.llall JIjI^oaII (j-aaj (j^i 

^liaj tj^lj^JI oJia j jLJji« ^ super-computers 4£->^l Jjli ^Jl l-l^U. Sjb] jja.j tillj IJ k. Jlia * 

'"'!;» aa (j^aljjd^ 4-a-iuj _lj_aiui JJJJ (jjji-a Cp- ^£Jfi eLiJG^ i^O^Luil Ail£jj AJJUaJl Ajllc- ■ ijjSj ** aiaJl 
,—alc ■£■ j>*a (jVI J*J **'','. ** ',' ^ ' Q J °-^- t ?- ■^LJf' (JJ^-uj p'j-^jj '"'^. .' (jLaJVI eLaiaJI alii tLuLaJI ,j 4-™' 

_(_5Ailiill ** Lu a (j^a (J5I j^iaj AJKljj LjjjI (J£j ** j ^ a " ^*ii> f-^J -J ^""- 

ijl j 4_a.LLall Jljlj-all J>Uluilj 4^j£l) jJ)Ij£j JjSc 3 1£ '*■< a (j£ij laa3 Aj-iLa '"'-"^ ^K-ulall (jl ( _ s Jc -i£jj IJlA j * 
j^-j- ulU cr alaJI lltajll jl ajiajll CLlL^a^aa^a aJlbj (j* *Al AjlLaJI <jjajllj Aj-ojIxjII ajajll -U£jA S^lcl 
_S.ll.ia. dsljjl j£jjjj 4aila]l CLlLjlS^/lj LJj^)IaJI (_g iaJlj gg jib*]! Lai 4-plc i_ijjli ^yi (_ia»J (_£.}lnJI 

Jijlj^ll J^ t,1 ■ nl j ojIjiVI ^jic oj^allj jaLaJlj 4_iL&LaLa]l AjjjIIi aa«jj (jl j> -* /J SjtaVI (Jjjj (j-« J^ (Jc 

^Aljaj La (j — ~ '*' (jl (j£aaj ajliaj (jl « tU'.n't (_jjlaj Ljjl ( _ s ic- (J£l utalj ^jiiillj ** aSaj <^LLaJI AjxjJJallj Aj^jilall 

aJUJI 2 , ^ill ^i (jaIjII djajll ,J j.^i^ 

(j^i diujjxj ) VI ^j tj^J J' ""* .'^^ 1863 ?'- c ' cs^J Aj j^ ' »f*- ("jlc- Wjjj' <_s^ (-^J- 1 U^ c, ^ llJ - u j lSJ^- 1 ^' * 
jl (_3^>^ *J -i5 (jVlj Ojiiil ^jj^aS (_5^>jj£j -ijjijl jl^)!!!! dilj AjjJikJI ojAlall J— uuli (jijL AJj-a (jl^j ojAd 
djLlJJjixJI (J (jl£j UjliLl (-4 a^ail (cJljll jtjaJji ,A\A\ ^y 1864 f^ CS^ ' "'-'■' .cs^W- 1 ^' °^ A -^"~ JJ-a-iJ 

Technical University of <*£A\ ^jjj- AjcaU. ^ijli cjSjII tilli ^ diLcljikyij j»jl»JL ^lj-» o^j 
^jiLij ^JUi ^ji^ J& a*^L> 50 JjJaal (>» jVI 4*-*L>]l o!a >f .jUI oyj-^ 1868 ^ c^ Munich 

<JJia (jl lillj ,_s-iCi l_lJjJj idljajllj dlldljlkyi (ja AlAxJI Lj-La fr^>^J U^jJ j^'j^ LS^ IjL^a^ 20 W" 

dlj^iJ (jl JaJj LuLaJl ^j ^JJ-i-a 1*91 tllJlS (jl Jbu l^lluJI JLlII (JjJ (j ia« 1 (ja JJ^I J ■ ^*" l9 j '^""' ""' (jVI jtjjj-" 

_?cj jia AJjAa (-3 I jlaCi jl I_ojoijJ) (JJ_oJ a jjLa. (_4 jjLa. (j^i jjj£1Ij AAaJLtJI t—ij^pJI ^j 

La jA Jx»JI llA jLaj] ^jlc "ajJllaJI A-a AauJaljll AjjjIIj ■ — > ■*<! aJIjJI j LJ^JI Cj|j CJbLiall jLjlkli 

_(jAljll diajll ^jj juu a^l'^'t 



• 4a]Ia£ LLIc CjjjI ^1 jSLi^l O* 3 *^ U^J^ :^H^ 

?i_sj£j ^ijjiLljAJlj « aJa all a^J * '■ «alj-a <_jlj ^(jjilalj^ij -tU'll ^LaJia. -Ujjll _j9jJ I JLaJ 

ijLla.YI ^J '■*■» J /J **,'. "J **'■ ^'" JJC- o^jiaj -.It all « aja all o^jiij - 
(JaijUI jl aJaJI i—illlalj ( _ s -aI>JI '"'^. J 4laj]l <^ala. j ajlail « aJa all al jiaJ jl _JJ-i3J »Jc - 

plij 4^& CjUIS J ja. j - 

**..'' °^ ' a^jLuoij AjSliLul ifjli u *_<s Jjal olj ^ 1 ■ iajlj a^jLc- j X-a L-UjiI 1U V lllLuaJ 4 tluil jjLajll - 

,-jt-alajl ^j ^ i ill i nV I (j^i -<'»'» Ja.1 j^ill ■ °l"'-~- aj illioiVI jl aia-all (_5jlui« ■ ix ■ '— - 

4-uajIl Ajjjllj dil_iJl£-aV! ■ '«» ■ '— - 
AjJjill (Jj-lJl /J ,. .' ^Jjliajl-J iSJ' "* Wjiilj ,'_J' "* ' " * "^ ?• (_gj"l"^ - 



:j>^a (j& (j^»^\ '* , ' % ;^j gjj*jjj JSluia J^ (j& A^LmaII jlSflVI o^buI Q^ajfr ;Ij31j 

(Jila. o j^-all ojA ,_5-ic- Jj. -.^11 ,_jj| -la. £-^aj ^jla jjc- jjiillj A-ul-a all -laJJ A-a x-j-aaj] (jja. jA j ^La-a -jU'll _ 
tAiuijJLall A U.T.iNfl ^j 4£jL*jaaJIj liljLaJlj al jiWIj ( _ s -ujAa]I jjj Saail Ajjoijj ( _ s -uiljJl]l (jjj£i]l£ <-j'»''l Ja.lj^ 

>jiJI CJ Lk 2L.UJI UjVIj (jiUVlj (.1 Jiiyij ^LjJI (jj«Sll Jl Ail^yb 

aJSj (_S-iLf« (J'i^tj jAj ** alaJVI JJ»JJ J^*-y ^ lllAj jAj AJjjJl JjS jj^i 3 la aj (_Jj5 ajlj -<'»'" ;i ° a g II j »j|ji]| _ 

/Lkjjlj ojia ,_s-ic- j Ajljll i alia aj ^g V -"*" * ala all 
aljl^jj ijLoijyi 4-alj£j eLkVlj oljt-uiall j_jaiuiI ( _ s -1C' Aj >* a-all Ajj -»■>■ ull slij J I (g V -"*" -„'''* "''^ ■ ij^j * 
A-LaLallj AjialjLaJjjl ^jjjjlaaulj ^^k^l O^J (jLuaJVI Jjji^j Aj > a.all AJjJllI r^J [gJUa j_jaijjJ1jj AjljUikJ 
■ -Lmj *-a L-Llui llj Ajiia-aj Aj^jSjj dlljjl Jjj^a (jc- OJJ-la. dsljlg-a AjLoi^jj l—llUall dlljja AaaJJj ■ ttiail Alij 
.Cjljlg-all oiA i_iLu£j (J £ jjill x-a 4la.j«i J£ J!>Lk Ajlitllj AuM\ Ajliall Cj| jjSj Aj-ajLu 'Hs.ja J£ *l£j 
J-'."*" J jl^sVI O^JZ-J aU'tAll jj£aj]| (J^^j A-ajLt-aJI jje '"'^.'"J (J^' (JLaC-jj AaaJj ( _ s -lc- '"'^J -jU'll * 

,a^jjjLi-aj (jjj^YI pljajj 2 tl u-i.il j sialyl Ajii£j (JjLuijII ■ '»''■>■ aj I g '"*■ 

A ajlui Ajjjjjj AaaIc- (j^uil ( _ s ic- a^jljlg-a AaaJjj JlilaYI A-a (J-alaull (jjjoijJLaJI (JjAIjj (JliiaVI (j^aljjj aLajAVI - 

J£ J!>Lk Ajikil djIjl^-aJI ljLuiSIj -j!-' (J r j-iill 2r° a^'j- 4 ^' J^ cr*' J^!j cP- 1 ' -^ J* <jIj£1I j Ssljall jjLu - 

1 ^ijlU^ll dlljl^all Qji ^jjjl Aa.J l— aljlAl ajJAJ ^a p^jQaVlj tltajJI ^jJc dlajl ^a -tV»*ti (J^.!^ii qa Aia.^ 
_diLa_oLt-aJ! a£aJj ( _ s ic- jtAliall jjSjJj jtALiall AaaSIjj ( _ s -1c- Jj£llllj AaajLu Ai^^a J£ (_pLa. 1 g jl ■ u£\ 
AjajW'ill (Ja.1 j^ill j AjjoiIjjJI dlljluill ^ jJlL Ajllall I^jLluSI 1 tjlU^ll diljl^-aJI £■ jJii jA LiA Jj^aVli tA-ilcj * 
dlLl^Luil SjLa.1 jA AjjIJUJ^I SjI $ uill LS Jc Jj' aaJI ia^^ 4^ll« .Aj-a£ll JLaAJj A ajSllj Ajil£ll ( _ s Jc jj£jjll x-a 
5-jj£ij AgjuijSall diljL^aJI ojA jtjjjjj (_j^kVI dlLii ill i ii V I o'^'V'J siLaVlj AjIj£1Ij o^ljallj ■ -ll uiail 
AjjLaijyij AlajJI ^jkJI CjUjaiLoiL aLaJVI <_jA Ajjjllll aKjaII I— llUall SjLa.] -Ljji ,jj£j !>llaa Ja.ljJI 
/oJLlia l— al-lAl (jjJaJi] IgJjUjjjlj aLLoJI Aj-ajlxjll Ja.1 j-a]l ^j lj <...*<! ^Jill diljL^-aJI Aj-aaJ AiLiaVlj 

_Lui^l jl IjjA jl jl Liaj£^ (jl^l *I_oj-u ftU*lll p l_jJl ■ tlla a ( _ s -lc- (_j^)jaij Jlc-ljill ojA * 
ijaj IjjJjJj U-alc- ijjiAj^i eljfi. A u.nljt ju^ajjj AJIjAIj AjjC-jj « ala all jrljja.1 x-a L-LjI llj dlljl^-all oJlA * 

-( jl£ LI sLalJJ (_jl |jc- A la* , ,i a AaaIc- ' " '1 j a (Jja 



JLia^Lill *-a ■ '-ill j| Aaic-I ■ °j"\' JLLaiVI fjaj ijl ' . 'J 1 *- ^li AjiAa-aj S jalaa (jj^ (j' ' . '?,' ^J".. (JjLaijll * 

.ojuS ■ ■ il£ (jc- /yJ«J LS"^ j"'J-'.'"^ J U"^,'*^_J. J J-'J' "* <_5^ ^ " W ^ ' ■ '.. '" 4iL_^aVL 4-ajia-all (jAi^ajjl 
4jfLjal 4j jjlajj Ail oJLuJ J^lj oJ-la-a '&jfi& (Jij^sjji AjIulo i_il*JI Ij-claJLoij ^jlaJL diLiill oJsjLoiI oJllc- 
^ (g Vua il eLjjja JLuJ J^ilj Aiill -j al»Jj -g» a ■ ■ u> D dsJlaJj IgJja. (JlalaVlj (J^J^I LS^ dlmla 
.^Ima ( _ s XaC- ( _ s -aic- l_JJjJj ijl^a 4Aiialjj]l Ifrjljl ua j 4jjjlall (jjjlji 4 tiull -il.'l -Jjj J <£ v, '-.-^ I tAjt-aLaJl 
L-uUa (J£ ajlj t/j uAju i_sjaj ^y, 1-iA (J'^'j Laj ?J] jjLijj jjljjj 1919 °JJ^ ( — ''j^"" i~, "' L>* ^-4 '5Lu * 
Ajjj 4J (jj£j ■ " LiAj diljjill 0.1A (jc. ■ ■ ii£ La (J£ ' ° uS£j ■ a ■* uiajj i—ilUallj « '■ '— lj*" o-iA (jc. dlaj u-axj 
La3 SAjikJI (_jJll Aj-laill Ajjjllj 4-jIj£]Ij p^QaYlj iliajll ililjlg-a -'J- 1 ' I^Aj .^TJ L -"^ SJ^ **,.'' aa ui 
jc- Ia»j jAjaij-Lall (JjS j^i AjalLij jLacVI e.i& aaa I (jlj dujIiVI (_s-ic- ' -ill Jail AaaLlII oJlLall J^J^l jrLlaJ 
IAjJC- jl f- jya jl jSLj jl l_sjl£ elju 4jljlg-a ( _ s ic- leLu l_llUall Aiilaj -ll-laj (j^aJ LlAj .eLali) <_jl 
_(jjjlaia]l 4 tluil AjaUiaj « '■ '— ^j" ,_5-ic- (gjjajj 4aioiIjJ) 4ia.ja (JS (_gjluia L-b-aa oJbt-a A^ljJllI ?tALiall * 
^gJc eJjaJI (_ylc AjSUllj AajLoll Ja.lj.all ^ AluiljJ aJ LaJ ajL 4ia.j-a ,j l_JUa JSa Aj-a£ljJ jtAliall 
diljiuJI |^a AJijail (Jai7n /[I aoaVlj (jjilallj (_jJlL»jl ■ -ill Sail (jii jjj alilj oJbt-a 1 " '1 il aJLaV I _Aj-a£ll L-lu n~s 
>csJa ,|j^J| ^UJ| J^Li. I^ia. Ljjk. I— lllkll i-JJjJlJ (JiJai AlluiVI oiA AjJli (JjSj ji Jc aLLJI 
( _ s ic- -LaiiJ (Jajll A^Lo-a3 AJAj^i (jc- ^jikill LJ^j^aJ « ala all *-iaj (j-al jiajJIj **_;'■ '— VJ\ jjli a^ii La ( _ s -lc- * 
(j-a JjJaJI OJ^J "^ "^ <jLj£J1_o 0* I jail llaj (fiill ?cH ■ all ,jlalj-all jl ^ylc Aj£U1Ij .CjLaJlLkll j A£1a1I 

.i* ""'? " cs^ W^ 4-&JJ Lilc- tliljlL^ji ( _ s lc- J' al a ijlalj^i 

[jjj V ""'" »J"7- jJJ oljLaball (.jlc- JtALLall (_a Ai£Lillj -jU'll Ja.1 ja AXaa ^j 4-t.alajl dlla.Lua.VI <_SjAj aLajA^/l . 
(JaJalli ui ■ all ,_slc- ■ aJaxllj sljaallj ( _ s j^ajallj (jjjllj j»a.ljjllj ja.VI alj!ia.Jj dlua.ljj Jjjaa. a^J xAaall jlj 
CjIjUjIIjI AaJ^I dlLul£ll AjIcjj AjjjJ Lai 'J. ail jjlaJillj JJJajll Ls lc AjjJai ejjxll jl ajmjll ^ylc ^JJ t«ill 

.Aja-alall 4jailj^lb ■ -ill kll (jlajlV jLia-a >AI jA j ajlaull Ja.lj-a ^J- 4 ?- J^Lk 4jL>jJ) ( _ s lc t«.Lu ■ -ill kll -'j«' . 
AjLuoij AjljLj-aj Agjuiajllj AAaixll Allla. jc AjjjJ jjjlaj AjIjSj ■ -ill Jail Ajulla ^j alA jjJ jiiaijAAllj AjaijAailj . 
IdLu Agi ^-~- ull ?LA^>Lall aAl r'J' —j" 1 ' ■ ; ill Jail /- l nl i nl (_5jLijlioiJ Aa.ja ( _ s Aj t(Ja.l jail ■ alia aj LajjlaJj Ajj aa uill 
_AjljJa «-a L-Lul ''j (_Jjll (_>«ll jl AiuiljJ (Jl^?- 11 -^- 1 ^ ' . » j JaJ i aj JLuLj iA ajLji 4 ;alr. (jiiuil ( _ s -lc- 

(_5j5 ■ ■ 'II Jail !>Haa AjljJial L-Luil Lall J-aall jl t -jt^lall -LuiljJllI Jl a a liAaj aJj jtiajl ull jlllaajll J!>Lk j-a * 
jjaaJI AjKj (jajL jl ,jLa-aa slalVI (J jALall 1—llUall Lai iAjj^.i^ll dlljKlLi jlajl^U Aajjjijj ajj AjjJI 
[j S jlla-a (jj^J jl ' ,'~J Ajla.jJia ' "Kll j| ^a^ . ^»ll Lai 5(jujJLa jl ' .'J^ 1 ^ jl ai a a£ (_Lixil ruljo j\ *X±a 



^Ljijjj A ah-i. "II -tU'll (J^l jji j^Lk ^La diLiill ,j (jjjiLaJl 1 -ill iallj .AjLiLa j _oaj]| j AjlUIj AjIj^IIj >uaull 

A-Laltll ji AjjLaJVI »jl«il (J Jlalb j .A^jill j Cjliill CjUKj jUjl^U 

ijl 4 U^M " xa plaJlj A-akll CluKj (jj ■ "'"'» ' ■ il£ a (.s^-J A-al*JI Ajjjull «ii ^1£. ■ '— «' jjl « tU',,i't (Jjalu La-a - 

.l3-''"'" ' . "^ " U^^ (j-" ' J^V 4 f^^ AiLuiAj Jloi ,j dsl jljlYI 

Jjl^lj SjJS ^jAalli ^lajJlj ( _ s -aLtJI aAljlioL* ^ijJ (j;liaijAail AjC-_oAjail dsl^jJaLa-a j\ Ajj£ji dlljjj) J^C- - 

■**-'"■■ A-jlaatll igi Ajjljll J^^ jA -.It all (Jja jjj 

/j°..'°^ 4-ajl <_5*J cl"! ^-'''^ *^0j ^-£J' ""*" p jIjuuI lllljfljlu: ,j ?cjJalj oj-iall ^la-all ( ■ i \C. * 

eljjj] -ixJ A jSl ■ '— I A u.'tl t aUall (JAaLt-all jjjaal AJLjaJ Ajul^Jl ,_Ja. AialjJl qa qA£A\ pJJjt-J -tU'll »UaJ (j-UJaJ - 
-( jl^aYI J-i^J <_S-iLa tJj'-^ d J (jj^ (j' LS^ AjaijAall (Jklj ^J^ L>"JJ-^ c^'j AjllaJl (_gj"lin.n ^-3^ (.s-^'j-^' r"J^' 
• ijj -tU'll Ji_l -^!J^ J - U liiAj AjoijAaI] Jlj^VI o-iA Aj^jJj A-ii gjj oaJI ^jj^JI cs^ LaLaJ ■ '■*■»' l-^-Jj * 

l^laia M ■ aSil ^gjj (g V -"*" J ■ fluSVI (JJj^Jj Aj QiuItiI (J^- 1 '-^jj »lj>*"i" 

jjc- I.1A *JJj ** „'",. AjLutJI -'/** /«i ua. A^-a AjjoiIj^II tliljjVlj ' . "^"J (j^J-^'j AjoijAaII ,j A tiull (fil ) - 

..~i^i^ j'j ^A ASSI jl (=^-jljl Aija-al 4 tiull jj^i -jj <_JjjJ c I ■ ajj ■ a] ^jla 

_?JJ Aj^j^ajl dllli^llj « j\ . ^.^llj ■•"'!» ata II j diLajVI j^l^>aJ /— ml "iVI -''^'il (J^l j^i ^j ^ tiull SjUJJ aLajA^/l - 

:^bdl ftjkUi :cr Sl^l JixJi 

(Jjol^j Ijja ^liillj AjoiIjJI *-;-l^J (Jjiillj 0^>jllall i^)jij ^Li-aj ( _ s -al _jll JJC-J l *,"'^ " (3^ J* ^,* "^ -''»'" - 

- tU'n j oJljal »j"^- (jLaJU *J>1« jjc- ^g v -"*" * «ja "^ |jl ( _ s -lc- ai£Ij1Ij tjjAJljallj 4-aL»JI ujIj^Lj pIjjjVIj (3^j' 

.;_)**' "^' U^ » ""'7- all jrlji^Jj osli£llj ojJljll (_i«ljC- qa «jlj Aj-aLaJL jLajJ^/lj a^ac-Jlj » al ajl 

(j^aJjAllI jl liljjjll jl 2jtl*<ll i Vil U.jll i (jjLaUJI j| (jiiialli '^ J- alaJI AjujI jJI Ja j"l ni'l Vj <_J J^.1 A L la j (_jl£ 
AJjlia (Jl^l jjjiiai IjAj Ajt-aLaJI ^j _jjoijJj Jj 'j all ujjjJiiil o-i-la-o ojja Ijjll^l (_Sjkl UJ-'J ujL«1I /j 
jl ( _ s Jc j Ajt-aLaJb Ajoilj^il <_Sjall xiljlll AjJ ' ■ 'II kl jl jjSjalall Ajikll J' a3l (_>aj3 fcJJJj aJ jJI Ajjl jj-a ,j-a 

iaai Aj-ajjl£Vlj Aoalxll djljl^all Axalil Aj^ajj (_A AjX^laJI Ajailj^ll ,jj£j 



jjjic- l jC- ijflj V £ 3 la a OJ-al x-ala-ajlj l jlaj]l a-laj (jlj j- *-»i i^Jk.'^ (J-a*Ju 31 -^ i" -"'*'"' (j-a J* AJ ■ "j (j-a i_jS >l ^l 
( _ s ^Jj (_JjLaJ J a aj (J^mJI jl 77 jijll Jbu ^j^». -.^"ill (JLa^a JJJJtJ AjLa. ^ j\ lillj ■ i'l^j LajS Lai .J"l jl tllljiui 

.AialS » "t ail A ajlatj (J^Lk AjjoiI j-lll A "'1 3 j j ■ o a Lj ■ aSJ jl a£-^ Wjill fj-^ 

llilacaLajl ( _ s -lc- Jjlij^/U lli j g II j LJUijVI AjaVi x-a Sjjja. |jjLa ,j OJJ-laJI ^jl-Lall j dllat-aLaJl eLijI ,j *_mjj]l 
_!>LLa AaaJjII j-a-a£ pjjMi.nl AiaJj (j^aJ IjlAj - Ajt-aLa ll J 4 iajj >all 4 lajuuVlj « il ■ o-all eLiiil «-a jjlatjllj 
IgJ AJjjLa (J£j ^^ " (JL?- 11 (_s-9 ** ' "" aaJLa Ajt^aLa. (J^J (°-y-^ "^-y-^ 1 U^ A ' a ' "~~ j) Ajt^aLa. (_JJ^J ^jj-^" 11 O^ * 

.» jja a Ai-.l '■ g ^3 A-j^oj oaJLa AJjAa J£a I^Ji Aj-aLaJl (Jklj ■"'! ■ —• aaallj Clj a^JI x^a Ajsal ola ■ " '1 ■*■! i ■ a 

jLajll »y£- /j ** ■ -*■ aaJLa Aji^LJI (jJLaJlj tiaia dllj y Q-ail ijc- ,j (j^u^aijj jjl (j^a-a jj-^aa^l AJjAa l^La * 

jl Aj< al a (ja JJ^I /j ^j^.. -.-i."ill (__jAiiJ jlj^J aJC (jl a ■ '— ^LuLj _Ij£Aj Aoljjll jl (jijjjjl ,j OJJ^'j 

IjlA .(jiLal (J^ nil UjJ^t'imiI jl a ■ '—j 4-$^ (J£ ,j AjjIjAa l—iljiliai) a I .aj 1 aj pjjjll <_ S -JC' JC-1 1 aj 1 a IjAj j^J-a 

.» Jja II CjLaJlaJI j S^c. jll SLjaJI '*'j~ AjJiaJI jiall Jalill j A-aJjiil jiall liljil jJjill A^V^ cilLobaJI 

(jc- Clla^ll ( _ s ic- Ajjj-a AjJJ>laJI llluaJjII tJJ^J jlj diLaj^lj Ajjj£a1I dilc-LJI Ajjaij oJlljjj CljLu^alL aLajA^/l 
i diLu^aJI 0J1A igk Clla^lll (Jjj ■■'' AjjSj^i A^iiij Aj )j^ aaJl 1 " '1 ll£ a (J£ -laJJ A-" Uj ^°^ (j^i V-iJ l^lilajj 4-ajLt-aJI 
( _ s j]| (J> l - U ' a '* "^ ? ** .'"'^ " i-*l ,U-"* ""'^ " "SJJJ- 1 ° J > J ^ 1 Jj ^ UjU-^ ^j 1 . J ".< ijjjLa <_Sj^J Aj )Aj£jjVI A ii£ a A lajaAa * 
_ jjjSjjI ^jajjjU ■ -l!i£JI 0J1A (_J jia-aj dlLjjjJlJI j i'iM^. ill AiLiJaVt-J L-luS |jjJ^La AjujI (_j j^3i Ljj dim )J 

(_g jj mi a j AaaIxJI dlLaj V I ^jic tLu AaaIIxJI 1'ilaji. ^"ill ^i La£ diUjliobaJ Ig nurq'i a Aj > o-ail dlut-aLaJI ' °J'' -■' 
[jj V <ala "'I ^j a^jljj Ljj Axajlaull Ajlaaul (-3 A ilull <_jljj Aj^llall dlLul^aVlj (jiaj^kJIj |jjLal»jlj oJiiljaiVI 
Aljjll JiaJ lillj ^yk. frljj .IjSAj ^J^iJI J*J jJaJjaJI Ljjlc J.^^j (Jill J^mJI (>aja ji i^jliajll ^1 AiL-bVlj 

^t—ljI^iaJl |^a dlic-VI jl LjJ ijjLaljtJI I " i )'lj^ j dluj^ll OJ^J jjLaJI aC-jll jljLa 
(jUvlilyi <"il il^-nl ^ -^-1-v ill oLclj^i «-a 1 iji. ^."ill ^ ^jJe.VI Ajt-aLaiL Q^'b tj' (3^' (Jjiiall ■ ; ill lall * 
Ajji j-all AjKlL jLajl^U I— Ualiall p j-aa_all ^^ I— lllkll Jj. ~-* =Jc AlLi. ,J .dlLiKll jjj Ls ii.ljll (jj./nllj 
,Jal (Jju,\a ,j-a <_Sjk.l Ajt-aL> ,J AjKII ,_>uijj (jLajl^l ,J ^sA\ Ala (JjVl Aj«-aU>ll ,J 

UjJ (_jJlLall aC-JllI JJSjJ pJJ *J (j^J Uj-J IjSaulj ( _ s j1I Clil*-aLaJlj - j "'1 a j i j Uj-ja-i )a (_jaiLoiI ( _ s -1c- AjjjjLa (JS -'/*' 
-( _5^kVI ^_>ujIAa1I ^j jj. — «qU tt^Ac- <_Sjkl Aji.lj (j^ij UjJ QiuIt'Ij ijjjaijAAil diLjajjll jl jalj^Jlj 
j£j^ll ^j Jajjjjl aj AjjjjSjoiVI Uj J'"' Aj jj a-ail <-il» il -~.il jjjj (JjVI jA ojAlill Ajt-aLa i_ijjjj (jl£ Ijj tJLui * 
^Ia« AjLallj (jJjoiaiJI (ju f"jljJJ '1-^ jklla - g JJJ JJ (?r)j ( ( -r 1 )j (') ** * a ' a ' "','.' '*— "^Jjl 



(_5jj£]| L-Aj-aLaib Ija^'il jiajjiJI Qji l_llUa 50j '5Lw ((_>») A_mj.La j^i L-lllJa 100 ^J 3 "* '"4^ "SA^J 
dslii^a ( _ s -lc- Jj. —^ll ^i (jj^ll A_mj.Lall I JA (.3 jjLauuls .jjcll JajAml jl ojAlill£ Aj tag aajl (_gjluLa ( _ s -lC' 
dllat-aLaJU (JjLajlVI - g ' " <_jl f^?-^ f^J Ljajl L-llLla 100 1-g-^ 11 ^J 3 "* <_^' (Cr^) A_mj.Lall Lai Ajja-a jjlja.j 
JyJlJi _jl Ai) Aja.jj all LiA t^/ULa (77^ jl ((-j) jl (I) -^ t-JUL.al.aj Ij&ajil jjaj^kll -u. ■* j£lj AajLJI (_5^>j£ll 
jAmj-la jLaijIj Ajjjjjj dsljjjj a^SLaJlj jaljaJI i*-'"? - -■ aa j jAmj-Lall j Ijjjjlj] AjaLt^aj AjoijAaII Aj>*J]1 
_l_gj AjuatlLall (J£LilLaJI AXaa Ja»j A_mjjLall »J£J aLajAVIj AjoijAaII oJ£J eli£l jja, 

,' '" iall LA jllaj ■"'! iUvlttlj ,_si^^ (j J'"''.' (jLaulVlj '"tljK (_mjlj aLuial ^gjj L-lLt-aLail - ' i a°j . 
ljj£j jl ( _ s -lc- Ajoiaj (j^u^ikjJl jl j^ij ?cjjLuI j AjjjxII AjlIII ■"'! iLaJLal jLlaJ ja jLii Aj v -»"» dllx^LaJJ ajiill * 

jj^aj^a^jll jl ajaikll lj£j Ajllall jm, jjc _JJ^I ' .'^ [jl "■ '■**' A tlull ALAaa. jjLlLa ,j 
«-a (_J jljjlll _^i.l JaLiij aUSlI jl J^mJI ■ ■ ill l-»" TtJJJj 0-lait-all dslc-Luill -1 laj£ Ajj^alll jlaJJ A_mj|jll * 

_i_JC ) (jl _ji.l diSj ,j LgJl aSlmlj Ala.^a (_gl ,j A_m|jjll LJSj (_jlUall (jjaJ 1 ■ '— jlj AjoiIjjII 

diL^ai aaJill - ■ '— " »»^« A^ji. ,j jjIjaII Ajs.jj ( _ s -1c- acLoj ^LaJl aliajll j^i ^JJ aLuiaY Ajt-aUvJI - ' i ■'«' * 

• La ( _ s -ic- jc-l i n 1 1 n 1 ■ iajl Aj^jjll IjA /ojj^a A-a-lk aJJSJ * „' 1**' ' "„' - ' **"*■ (jl^ J 1 ^ ^^J Pj^' '-^ ** "j!i V"l 

,/j^l aaJI (J^'J'j (jj' Jl ^' *'j^! LS^ i*i '".'J Q '•***. i~ 3 ' '""* ■' i~i '"^ "J O^*' aaJSll (_>uij ^j ijjia.Lill -ij^j ojjj 

oJlj^JI S ll.il jl dll iniii_^aJI sjljj jl Jy^ojaiiJI dl^La-a ^j IjUll dlLoilj^l ?laI jj£ oJJ^ ^-"'j- 1 P* ^^ U^- 1 ) * 

• UJ a J°"'" AjlJalj jtLa aJ^ii «-a tAjuaLajl Aj jl ya P^JP S^'j^ dlUj v aaj OJ^ tj' LS"^ 

La AjoiIj^J ■ ■ ill 1-11 jLikl jl a ■ '— j plillj A-akll tllLll£j ^jj.. it'll [ . t'tl S a ^1£. ■ '— at (jl » ;U"t,,it (_^iui La ( _ s -ic- <iLu . 
^ ■ ^-~- i*ll ' -ill iall aib ^jic f\li (jj£jj /— uiL ii V I -tl-'tll CLlljloi (J!>Lk oJlLall o^A ^ ABjij ^jJc <;Lu Aje.jj 

_Aaa]1*J| AiaLtJl AL^I^all j t_lj£llj >j » "1 ail I _iu£ll jljljiiail j ( _ s -a£l ji (JaiLoiI ( _ s -1c- Lt-a ?tALvall 'J'^ -^JJ ■ 
(_3 - tl»"tll AjJ)£j^i jjj r- jail L_laJ LlAj Ajilall dlljL^a ( _ s -lc- jijJ IjlAj AJajl jLa JilC-J A-aJJa Aiulj-lll jlj^ill * 

_Aj j£^all jc *i;t »l 1 laJLall ( _ s -aLill (_g jla all jJJj L^La ■ -ill iall (Jai ^^"tj JJiLa (J£l A a ■ '— Ij Ajjj AjiaJ 
Ajt^aLaJl Ajjjj A iaa ■ -Uaa Ai«l£ I g ■ iu t ^t t vi '—1 ^ ^ll -| jllj <_SJJ^ «ja.lj^J ( _ s Jt-aLaJl ' -iu£ll (JlAiLuJ ■ -La-j * 
tillAjj y£m Ajj£a1I l y& 1 g j j j ■ -«' ^j (3^11 A ilUllj AAlaollj Aiajlajll AjLaxll ( _ s -lc- (_g jia all I^A JjJj^ij 1 j mat 

,' -ill 1-11 jl AJj^H i "aKtjjr-. i tl-t<ll j T ui jj£j 

t jj^C-1 i»i.all oJjLmVI jl fjj V '"-1 a A '' j-a A ''■jt^ a (^IjJj Jaaa ^a.lj JLlml Aj ^j aj aag j£ (jj^? j' LS"^ j -6 *!' ■ 
_ ( _ 5 C-Lai. jLbj [j (jaxllj ^ iajj >all dll ■ au aaJill j^i AjJbill i& jaJ Aialc- dllc-j-ia-a j^C- ?UJJ I^A * 

aj j^all cjLtaUJI ^ Postdoctoral Associate oIjjj^^II j*j i_ja.Lill ^Uij JLkjj * 



djljikll Jaj igi Ija "j juul 1—LoiLLa (I.}£Aj (Jal ) ■ '— I a a3 jlluil ^J^-J '"'J*" jj^) ajljlVI [J ( _ s -a j )^Jl -1 iajll * 

/LalgJI dlljljill (_>a»J (J Aj j£j-a!>UI (JJflaJj (illuiall IJlA (J l_sl jjoiVI *.lc. oLclj-a *-a L-llUall Aija-all j 
Jail a-lia. Aj^aja ,_A aijluiVlj Ajllall joj t^JJ-^l sL&IYIj Cj!>U.j1Ij CjlcLoja.yi£ AjC.L<ua,yi («a.ljjll * 

A alia a dlU.ai aa.2 ,j ijjLaLxll (jjj -_!». jl 4 iluli dil jL^all j °aj±kll 

(_yaaull 1 j ■ '— ■ « Jj dlLjKll ijjj 'ij^uij A 3 Jl uu a dlL^ai -^"i (_jl jl ilsljjLa jl AjiiJ (_LaL*-ajl aJjLail -i_J^J (j-a -l^JI 
.1* ""'?• " ^i^"""..' lS^^-' <_?^ °J-^J '"'^ ' "" °^ <_5^ *_^J <_5"%' (-S-'jW jl jSjH I.1A |jV Lj ■ '—• * ,'j diLx^taJI jl 
(JJ2l\ ^yi °J-^J P?^ Cfi- aAjlj <_jAj) dlU-ai aij ^ji (jajjjjll AjjA p\ • '-"*■! Jll.lE.1 ^ji SjSj lilLiA * 

Aj1£ ,_S <_SJ^ f I j A ,'^ p-">3 "^J^ i^La .^ ■ '-—*.' J dlU£II (jJJ AjjoiljJul ilsljjLallj dljijjl ?"'j"OV AiLiJaVl-J 
jA _^kl (JLia ,<±kljlaj ** j jl uU a ■ °'il iajj l^jil LiLl^lj 2 I ^i, -.11 j t_ilal|j Anljjll dlLjlS ,_3 1 ■ «ajlj a_al*ll 
,-LljIajll aLaiaVI (JiLlj *^-lLiIll al . afll iilli£j llllauLaJlj -LoiAi^Jlj aolxll ClLjK ^ (_>ujAl L-lL aa II ajlc 

jl iliuil lip] |jl£ (jiuiill ls^~J '"'^..'J^ 1 '^ U^" aa ^ <_s^ ^Ij 1 "^ tSlLiA |jl£ 'ajAlall Ajt-aLi. ajlaJI AjK ,^3 * 

Ll^oIjjiIL^ a j j iaJ a ■"'! ■ aj aaj ,j a-ljLuil *^-sLiiJ AilJaYLl 1-iA L >jj£j]|j dsLuijjjiil ( a _^ Cr <_s^ -™3 (jl-iil 
(_J vi.1 dlLuaj aajj dll iiij ullj ■"'! ijaJl ajlc- jl j^Jajll jl (jUa^joJI jl AjjiaJI Ija jljj£jllj Ajjjj^JI 
Llalc. ^ L» ■ '- a^jLajlj (jjilaj^i SiiLuiVls p^J-il AJUI I-jUc-j /-£■! aaJI (JaaJI S- 1 '^ cs^! ^ ' ^"VW •'^J-^- 
_4jila£ Lille- (jn^T ll I^A j aJ^a AjjoiI j^JI jl j^iil ( _ s -aLtJl (_J jia-alli Ajlc- elijj ^J '•**».'" Lj ■ ia« 1 A g jl uu aj ojj£^ij 
/o^IJVI lajaj ^i£*Jj aLg-allj djl i ^*- aaull ^5 ?t_iJalj xjjjj ^^joj jA Jj^ L-d (JS 
j_)AiiJ (-3 jjLi-a (J^m-a pjilj Agalc. ■ ■ ii£ jl AjLa« a Jllj^i jl oj^^l ^l^)jij La (jA»-a pjil ijLla.VI (j^i JJJ^ <_s^ * 
LiL '-I lil Lai Las rSjAlall) oJli.lj Ajt-aLa. ^j JLaJI jA IJAj ,LjJ 3 Lu ^ jl Lujaj till j JV I (_>uiJ «-l^)jiij Aj^LaJI 
<aju l^a. ■ LxjJa (-akll «jU]| j <J jJlJI Ajjl jjJ JyJui jljAJ (jju li^i a jAlill 2 U&U - Ji.|j dlLt-aLa. 4 ji 3 
• ^a »l )a i all djj2»j j£j& ■"'! ajl 4_iLij 'J^.1 (_JL±xi .A-j&l aajl f"jjll ' ,'I,)^-J tJ ? O^J (_s^ [jjlautll (_>uaLiil 
(JSLJia ,_5JL*i (jaJS lillj A-aj '"'J^. cs^ 1 -^' j^^^'j "Si^l )jll tLljajll jS^aj CilL*-aLaJl ^j aLaia^l ^j '"» J 

■ ri"'-'^ j-'" °- 1 ^3^ <_S-^'-" Ajiajll dll^aJI ijli iliA ) jjill (jlij^l IjlA (j^i aC-^jlLij ,ajJj£ Ajc-ljj 
AjI utill liA Jj^.j >J*1 l^>iij (jiuiill ( _ s Jc .Ljjjj Ajt-aLa. (_jl ^j LJl^^Vlj jlj^jll liA JS Aa.1 J Lii^aa ui * 
(Ja.|j (.S^V^I dllx^La «-a A£j!Lia AjjoiIjJ J^^'^H ci**! ^^" LljLall ^j CilLs-aLiJl (j^i JJJ^ll LaJj jlj£jllj 
Lajj dlljjaJI JjLjj ,^3 IjijiLuu iJl^Jj Aa.ljll ?L-aLijjll ^j dlLx^La. 4 jl 3 <_s^! J' "' -^J '-£-?■ J^J LuLall 

_AAalxll djj2»jll cs^J ' * > ' ■ LS"^ A^W -'J*^ talJj '•ia, OJJ^ dlLul ^La JJ3jJ j»JJj -j ','.' 

-3 ■""- ^j 2_jjL4Lal| i'il . ^.. ^.-^-111 - . u.-i diLat-aLaal ^j aLaial jl i'iI'ija ^LijLi 2Jj^l| pjii (jl ■ /^j lillJ tt^UJj * 

(JJlLiillj (JjLxjII «ja uul AiLi^a^/lj 1 j ■ '— ■ « 1 j '"il ■ -" aaall (JJJ (_ikl^jll jl AjLJiill (j^i AaJI j -j ■ '— «J A-a (jjLxjil 

- AAalxll ' -iiSlI jl CilljJlVI [j lilljiiVlj Lj ■ '— » jj i*il'ijj'l jjjj (_LaL£jll j 



V tliljji r 1 ■ '-■« < ' ■ ill jail ajii AjIcj oJlLa J£] J-cm-all ^ Uc.jj.nl dl5lj jl ^jucLui f \ ■ '-» jA ^jJUJI alikill * 
JlaJj ^-g^ (j-" ^JljWr -4 <_?' ' . ^ ' "'^y "S^^ _J^A *^jljJ3 <_t*J t J***m1 ^ Lc-jJjoiI 4cLu 12 < _ s -jJ 10 (j^ <-J^ 
Jliij jjc-j LJjjaL« J£ mi 1 Jala-allj dslj-iYI '^'^j "'"'].' Ajljajl aUal Ijiaj <_JJ^I 4£J> (j-" ^Jj-ijl JjljxJ jl-^A] 

■ ' ','* ' '•** «jl»*»j ^j^aLtJl liljj JljJj-aj 
[j l—Uj-liJl ( _ s -lc- ' -ill jail dlia. jl-o 511. 4_iiai oJLal i_sjjJ)2j UJlAiLmlj ( _ ? LmJl l_SJjj£iJI dllc-Loi JjIsj jA Jj-ijJl * 
i_jjjj£i]| j| ijjjj^La ijjlalj i^a 4 /'J'* 1 - dsLajl igi lilljliiyij ijjj^ji (jc- (Jii V dlljjil J«-a (j^i JJ^I 
jl jLa. '■>■ J 5"-LLaJ l—llUaJl 4 mijI t a Jj iaSa i_lJUaJI dlljU-a 4_iaJj ( _ s ic- .IE-Lay (jl I.1A j « jL^a-o jl dll£jjij 

(_JjLa JALaJ S-yj-^' ijj-^ (j' '"'^ "J l<U]c AijlU Jjaioi *j'*^ cl i ■ a JaLuiJ 

dlljlia J5li UjJlia (jl£l eljjJ ^ « .1 7- " j Jala-all ,j 4iaC- J5lk C-uLL J£] 4-a.ia jl (_jj£ji S-^J^ 1 '— SjJ^a - 

.LUI CjUj-iiL (j^JiL jl£ I il J 511. 4-UjJI cjI jUVl 

t*-! A*^*Sfl iJAallll /jl ■* . '-■ 1 . •— j| j 4jUaijl 4ojoiJ (Jjlajj j' ^•" ,j Clla-jlL ijjlalaJl 4ojoiJ o-iLjj ,j-" '— i l-l£j * 
j| ^'».ll ~cJi]| »UaJ (JJfiaJ 4JL*. ^ji 4 ; Mil Mil iK.-« ^jA ojji.^l 4_1£jJaa]| m ( _\\u%\\ (j^i J-lc. jj£I ^jic ^^ . -II j 
,4_ilc (j^ij-a JJ«JI jl (J- 4 *^' tjc- l)^ 3 '-'^' (— iUjuJI JJ1C |jc tllUljJ ^cljS (fil Lij^l (_>uj1 UjV t_iUJill <JUaJ 4jlcl 

ulLaa.1 "" cLl5Li jl [jjlluiS x vaJilj ■ — .1 ia£ diljioi JlJlc- AlAiJ ^i-a Luaul CA mljJlJlj (jLajlyi diUI )a.l (Jjj uu - 

^^Jc »Uj lillij UUI CjLoiIjJiIIj JUjI^U ^jLjVI jU»^JI («a 4,^1^11 ,jjSj ji ^c Ijjj£^1J a^J ji tli^j 

.AjuiI jj]| Jl -<*■■■! ^„ ^^aa-ull xiljll j L-lllkll jjij 

>J*j1I jj^-U ' . '.' ' " jA 4j^ ^JlaJt ^Ualit /-j La£ SUaJt ^gAa pjj«^t ^Uaj ^IJJjj ULaj ^jjAjlaJI tjjjxj ^Uaj gUjt - 
Jljt-iill ?cj^alj ( _ s -aic- i_aJA (_gl a^J (_>"JJj oIjjjS^II 4j^jJ (.s^- U.' a ' -a OH*^^ Oi^J* ^° J"^ 3 ^^ aLa-ll 
-j'J.' 4 1, '-.U^llj 511. j ■ '— I a a jl JUluI 4^j^J ijjjajil oljjj£^ll ( _ s ic- ^jj' uauaJI (jjj 4 l a3i I ^ JaC- jA Jj-iJI * 
jl Ajjaull 4j^Lill Qji <acLaJJ 4-iijjii * j ia2 ■ "J L.J - j "'^ a J V 4jlia", l .^ll - j JJ j )j 4'qjl mil a^jLajl ^jjiLuil ( _ s -lc- 

■ -'J' ^*" ' " * ? LS^ J-^'j^'j frLalaJI (j^i JJ-^ U^ t3^^ l — S_JJ->" l-^-J ."S^- 2 ^^ ' 
lillj j^i jl (_j jIulaII 4jijaj 4 j air. dl5L»-a ^j dlLijI jjij jA dlla-aLaJI i^a Al^aJI /j |jjJxj]l dlLAlal. A^l * 
jjSI jl jjluiaJ "II ( _ s ic- ^jjLi — LaJJ ?-LuaJI 1 ■ <ajij ^C-Lob. cLla.u£ J-utJlj IjWll dlLuil ijl 4jllal ?-LuoJI * 
jaljjj |jl j\ oljjj£jl ' ■ '11 L£ J5VI ^jic ^^jjIjJ ale r 1 ■ iaS iajj^J i J ■ '-1 a a£ J-utJI jl 4jiiall ^jJc LJljJjyij 
/ -LluI La i_gAjt JjlLaJ 4 U.V.iN/l jia (jj^J (jl (.s^- 5>^J^1-J jl (_>ujJLa£ JaxU 4ajaiLiall ojjiJI 
Jbu ■"'■") j£ JaaJI (JAaJliLall ( _ s ic Ja_>Lijjj (jl ( _ s ic- 4jjji.j 4jLaj| 4jAa. dl±u (jl (_jaiJjJj1I 4ilA j ■ iaC. ( _ S JC- ' ■ '7- j * 

(jl j lij^La 4jiJa ^yk. i_ijiil jjSj (jlj cjljij 3 (jc Jii V Sjja! "Postdoctoral Associate" SjIjjSJI 
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(_£jiui -'/*"' ,*-a 4-a ■ '—I j dsljlajjj 4 a )la a AaaIc- dL>La-a ,j _>*-"Jj '*'^ > * j^ (j-a ** a ■ '— Ij Ajjj *U (jj^J 
.4*^a Jtflxjll eAill jl -0 Jb-lajjl aJJ IJlA jail IJli AjIj.^iU^ (J 4jiiall <_$! j] -jj«' j ( -alt]| 4^.UjV 

Aiij (^Jc CA£ lil jtlall «-ja -"'j Ajj.^i^II 4-aj£aJI 4iij ^^Jo dijl£ Ij] UJUL fT jlali ^uitj^t CJlj*Jt JLmjj fria . 

• U.'.'J' "* *'. \ i~, 'J J' -*"' el^viaJI - 1 1 '°" 1 uAj lillj ijc 4 ■ JaiatgjuiVlj .Ajai ialuLall -UjJul 
Jaj jl ojliluij (_jl (jj&aj ,j I jl lioij La Lille. j 77 jlal] Aalkll dilj.V. tliLxiV (jJJ^/LaJI LJj^a jA ,_jVI JlaJI * 

.J-aaJI ligj aball jalaJI aA-ilajaV 1.1a. At ,^l jla (jj£i JaJjllI j £■ jlaJI ^ a^jlajl j oJljaJI Jbu ojJaJI 
■ ■ u\ 7- 1 jl (jjj ) ■ a " ljjl£ eljj-u oeli£ll jj^i AjJlc- "va.J.2 (_s-ic- oJljLail jl iji) ■ «a' a a jl el^^ia. al-lalui) jA (_ij.lJjl * 

lljLajoiS ^1 ljA,,i«'tj SJjLuiVI eVjA ^ji -""'I dllat-aLail ,j a^JJaJj 

>i o-a ,j ilia ill (_5jlioba IjaJjAioi - j i£lj 4_liAlj - g "'1 ii j a aA j aJlaJl eLalc- (Jj^a3l aA j UJ^' .-» i iAiI 

a]l*Jl ^j (_J uSIl dsl*-alaJI <_S-^-j (j-" JT^P-^' -^^V^ <iajaij!LaJI o^vlaJI <_JjJ ( -jLuiall a£3 ( _ s _jljjl -. . M\ Lai 

AjjjjjJI jl AAaLtJI eljjai 4_iiailiaJl ojiaJI jJljJ A-a ^jjluill |_j^i A ux a o-LaJ AAaLtJl dll umij-all <_Sjj£ /J (_Li*Jljl 

1 llnill j_LujJLaJI .L)W " '- 1 * <_5^ J -4 *^ (j-" •— '^jjlj AjiliLabaJI 4aaI*JI AjjjjI 4_mjj.l/ij A a ■ '— Ij ** iaa aJJlii A-a 

;L^La dll JAa oJa-J r* jLiil 4jilall tllLxjjJ (jc- jjlaJJ jr jLkJl qa ijjjialLall oJiiLaiVI -I SJlml * 
■ ^TJ' ""^ ■*_ *''? "^ ^t-.l ^-vN/lj ^jilajll (_gjlui^Il «jj ^jJc jj^/I -j k"~- <J 4ji.jjll IJlA .1 
_4j^jLk (Jl (_>U;1JJ tjlajll (_Lilj ^J (j jSj i a A-\\ uM j A w , ^.ll <LmJ| ^^j^^v^ _2 
(Jj-ia ^jh^tII ( _ s ic- (Jj ^Aa a (J^?- 11 (_y^ (3^*^' J' JJ-^I U,. 1, aaJij Ajal£ jjc- ojj3 ( _ S A oljjjS^JI 4jjIjJ ojja _3 

_AjLc-j li^A LAl^>Ja (_J^J Lai ( _ s -aLtJl Clla A\ (jj^jia AjIAj£ L^J ^)iijj OJJJ^ 
4nnT«ll LJjLiI j Ailajll i_i^Lla.j j Ailll '.';■■■; 2aj,U',.,JI <JjJ| ^ JSUll ^k iljjxj-aJI L-llUall Jjiii ljUa.1 .4 
jl ^>Lia Aiill -''»'' JJ^I ^JJl j^a JlLaJC-J AJjjJI j^ua 1 ■ » u'j IjAj dlLaja-aJI (_u« lillj j^j jl Aj^joiI I ■ j jr. jl 

/Ujjll Ajjl JAa ( _ s Jc- JJJ^ Lc- (JS nn La-a idijxxaJI o^jjoiI jitu >cJ 

• iilL jjjTjni oJjLluI alJiiLoil (jli 4jilall dil^iic- diLxjjl (j^i V^ja <a tiuil ^j^i jj^I J^aJ oj±kJI Jaj jjLuJa 5 

^>lia (JLuiAi^-aJI jl f I < t-N/K ( jjjj^a]| ^"^ jl ^jaiJjJjII tllLuA «.L_icl j\ A ,\u\\ i_a^/l ^jjc 
.S^jAa. dll^vtk a^J ftJJJ La-a 4 alia a tllliLajj 4 alia a AaaIc- ^_LujljLaJ al£ja.Vu -tillail tt ^ . uj . a p jJJjl l-iA ,6 
-I ''«'■■■{ |jli Ajl&j Jljl j-aJI liS^Ljiuijj UJJjJiill (j <J j^ll 4j jlj-a ( _ s Jc Lc <JjAa Jjiil -ULaaJI (jj£i La sjlc .7 

_(_$ u a^II (_LiL»Jl jl t_llUall (_gj"lin.n (j^i «jjjj LJl^JiaiVI l-iA (j^i (Jlfllu: I JLra. (jJJjAall ^IjikJI jl (jjjjall 
fCu Q-aJl ' -Jail (_5jluia (Jj iaSa -tU'll Jijij ^jj I^J t^>Lla ^LliaVl^ (jJJ-aJlc- frljJa. aljliLuj aJ <jl (_j^ajij _§ 
Uc. ( _ 5 ^J t^LaJI Au^ajJl (_u« V^J Aja-aLaJI dluiutLui^II AajI jia ( _ s ic- fcJJ 1-iJ I— a_jjai IjlA Ajlc- j ale- (J^ uj 
M ■ aliSVI (Jjjaj igi Juiiioij Ljia.Jl |j^i -iJJJj \ j ■ i '°' 1 Ajt-aLaJI -ijlj-a aCJUjai IjlA * .'^".'J <Jj^jI AajI jia ( _ s Jc- 

.^jjLaj («JJ-a JlL^iiiJI ^1 fj jj^zaW 
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(_uLa.VI SiSLuVlj A-ilkll Aj.nl (Jc LuiLul Aji^a dlU-alail AjljJI <"ilaji. ojllj dlLaJjisjll ■ -lie.) jj lialc. lil .9 
CjU-aUib JUjl^U L_ljLa.Vl Ajllall (j-a JjJjSlI ^.^..i AjJUll 4 ■» a ■ nU (fijj aiSLaiVl J-iiiluils c4juala. (J^J 
_^ iLaJI /JC IAjjjIjj >* -«i Ajl^al I ■ jajl (j^Jj ;_£J' "* ^ ' -*"' 9 ^ ' -laSS. (_>"^ cs^-?^! ^cs^ J*J -'J' "* 
(JjjjjjjI jl Aiijlil ijjljlioba jl e-\jjj l-g-i-a JT^P-yj AijLuJI lgTiK.il AJ >i &all dllat-aLaal JljaioiS AjIcj 
(_jlj.il I ojjijj A_L_».jLkll AjUi^lc j _jlajll ___-aj£ll _j*VI ____Jc (JjjKjuI l__Jj 1.1a. 4a(a Aai ajll o^Aj ilia 
__T jLiil Aj u a-all S J ■ — a II Jaj ( _ s ic ^c.1 . aj i aj u g-al ___-^.jLkll ( _ s JLajjl J Jill A-ajlLa ,j aALoiJj 

,iillil JsljaJI ^J ^Jsiij Ajji^all CjU-aUJI ia.V AlLa jil »Jlill ^ylc Aja.jlaJI jtlall ^^Jc jjl^alail Ajllall «-ja ■*' 
JlaJlj jlo« -l^JJJ _T )LaJI _»-a dsl jjaJI (JJlljjj Aj > o-all dsl*-aL_»JI __gjluLa ajj ' * ^ _' lillj * 

> djufc,ai^ II j ___j^jI.1a1i ,__B AjjjJ dj| \) <al a *j diljAJ o-a*J l__j_^jLkj > *■» A ____-a *oeli£ll j *oj±kll (_^j^J ^-Lajoill 
AjfLlj^/l dllat-alaJlj SJjLujVI (_gjluix (jc. l-JjKJI ' * ' ^ * j (__,jj£1I AAalxJI i'iM^, ill _}aj ^ jjjij JlLa LiA J^JI * 
.Aj-ala 11 ^jLi- »A _j* ebSiVl _>a liSU* jij «.Li£j1 AjfLj^Vl CjU-aUJlj SJjLuiVl J^ O^ 4j^ l-iUaj ^J 
■ "il. il--.ll » jLk ___)-a ___)_.) ■ '— 1 a a ojC-J) aJj AjIc-j SjiaJI (J*' J OH^i"^^^ tlh^ « taj (jl ■ -la.) ^ > o-all -j w'll i 
■ ' ° J,' ' '•** eV J& A-» ci 1 - 3 ' _j5i1 ( _ s -lc- j jj. '-.^11 ( _ s Jc- Ajllall «ja uiuj A ilull (Jxc. (JJJJJJ <-— »1 V iaua a (_>mJ 

Ajii^VI ' . "^"J a_ji*jl A-a^jjj sLujAVIj > -"* /«i ' . "^"J AiaLtJl dl^La all AAia ^j aljoijjII 

-Lr a!>LkVlj ^j-aJ-il^Ylj ,_s-»l»ll «3Lil\_j Aj-alaJl ^ji jIj<i"i.i^I j (Ja.^11 iaJJj (_>ujjJj1I AjjA e I ■ '•*"*■ I 1 -Jj J >^ jj ■"*>■' 
t>mtjl (_jaijjJj AiiA j. iac. (_gl ( _ s -lc jiaajj _AjjjJlall Aiajjllj SjIjVI ic^ ojf^ ^-1 O^l ulatll ■ ijl Ujll ,jj£j jjl /Jc 

.**,' . 'j AjAjU'iil ijjiiLmJl (Jc Ului jjjj ajV '?r jLiil (_>ujjJj1I **-^a ^ '•*"*■ I '°j^! l>* -^' * 

jjI AJ IJlAj Ajt-aLajlj (JxaJI jjc 1 1 jt j Aia.jLk tlibUc jl tlil£jjul ^ji ^j-aLkll (Jxxil (J^aJ SJjLuiVI (j^ Ai^aJI * 
_aJj^1I AjjI jial i 'alji',,.1 jA j » ^1^-11 ^jijjjluLall jl Ajt-aLaJI (J^J (^Ic j Aiajlajll Ajiaxll Ls lc '^" 



dlLajLt-all A^ii* ( _ s io lA jjijj A ilull AjJjaJl Ajiillj Aj^aj^n^La Aialc dlVliaj dll > '"1 a a (J^C ( _ s -lc o^jLiaiVI £ 
AjljoiIjj Aij^ij^i Aiallc Aiaic dl^>La-a ^j dlLajVI ^)jiJ ^j AJLjaVLj ijJJ Aialc ■ -ll£ ^j aja Lij A-aa.jj jl 

Ijjj AjIHI j aJjc ,J JjaJI Ax^la 11a lilli ■ tlla.1 (j*j jLiuVI 
jj^ajij (_>uJJj -lais Aj5jj1I ■ JA^J AjLjJaljla Aiaic dl^La-a ^j AgjLajl Ijjjijj (jjia.Ull qa -^-^l ;Aiaj^ia * 
tllLaall |JA A-ajlLa 1 ijlc-J JLj-bl j J^.1 ^JJlA (4l jl A-ala-all ,j AKAal (Ja. JlLajj jl JlLaJI ^g-aUl lllajll 
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.Ljlatll dsLulj-lJl Ajljal ?r^kjll ij^ji |j« Ja >uj jA AaaIIc- dl^Li-a ,j AaaIxJI dllLa-J VI ^jij . 

«Ul]a]| di^j _^Lxx ^M-" 1 ' ^ L0 S-^al thesis ' * "* .' 4-JL^J oJlLa (JL^JJ ■ -lag » aLail -j'»*ll J^l ^ qa 4A*>.ja ,_]£ ^ji . 
jjjlaj jl diVlia^ Aj^)laj Ajiaj ClsVlia ^)jiJ 1 i <ajlj J J)J . 'VI jl "^J*H Qj"*" L>* <_?W ' " '^ J * I °-^ J > J ^ <_5"^ 
jl ^JCatail J^iIjlaj (J^mJIj 4-ulj.lll ^JJJ 7T j-all <_5"^ ^.^~" *,'?■ ''"'J .^ " u * '■ '■** ^J" [jC AjJjaJI AjlIIIj 4jLiLa jl 

.;_)**' -"^"''l (J 7- aj <ij^a LgJ dll£^)jij UJJjJjll 
(_gjja all S-jLij 1 ■ Sa-jjj ,,Jiaull Jla all ^yi (JxaJI cs^J aeljflllj p^/QaVI ^ylc <jUal| i_jjjJ)j ^ji - g ■ aj ■ a liA * 
( _ s -aLtJl « ala all frljjjj ajlaJI l—JJjajl (Jjl SjJaa ( _ s Aj dll-i&all (_jij ClujliVI 4<.y", (Jc ^jaJl ( _ s -aLtJl 
<laa.j Cli«la ijxll ,j '''«<«' ( _ s j]l UJ-^I - u» a jjl sAxl\ «-a '^jj' oj aagall jje. ,_ja. lyb i aj (g V -"*" ^Ifillj 

Ajla all 1 j'l»" ajLtJl 4^4^ jj] AjljoiIj 

.AjIj^II dlU^laJI A-a (^J^Uall JJjjII g*\ jj ,J ajoijjII 

_77 jLkllj ji^t ijjj liljlijiall ( _ s -aLtJI LJl^jiVI Aja uU (JJ^)^ [jc (_g^kVI uj-illj > -»* (JJJ ijjLxjll t_^c- -^1-^11 
-ixj oJlAa-a oAaJ >i a-o ,j (_>«Jl i^jij »»^« ojjil »'^« 4jjaj i~, AjjJall JLaijI (j^aJ -UL^Jl oJA ,j * 

(_gj"in^II ajj ,_3 - g i "j j 1 ajlui Lfcia.jj 4jjjll -^jl>a "^JJ <— ^J J - U l-^J . J - i ?^' A . °Jf^l' U^J ^J^-"l 

■ ,'_J' "* '"'^ aua " ( _ s -aLtJl 

uu. ^j a^jljLuLaj [jjj V ""'" <jilall£ -^'IaI. ^j A^ujjS »l^^ J^J^J r 3 ^ J' -"* iyi 4jailjJil t_ijL^VI 4jilall «ja uti 

• U-'-'J' ^*" ('AjjI-i^J A-" Ail AaluIjJJI ' *j J ' -»""j till JAa^ill 

^Ua ?r^kjll Jaj^jji J^l <1«aj (_sjLa (JjlLaJ A-iL^allj dll«-auajl ^j a tlull i_jjjJjj aLajAVI 

j| AjLulaII Jllj^ll jrlljl£ jjjiajllj Clij2»jll cs^J AjJiaJl ua j Ij't^'ll (Jc Aaiu Ajc-LL^a *> la uul ^LijJ ^j «j-ujj1I 
(Jc pjii 1 ■ iajlj ijluia.1 allj oljjj£^ll cs"^ Q, —^ " cly^l-^l cs"^ ■^*J ' " *" ^ *' ' " "\^ puj "SHJjv?^' U^_rJ^' 

,0jJj£ <_SJ^I "S!- 1 *- 11 ■ " II '"-I i ■ — jrllaJj <-aJliLa CljLa jl J pjiij CllL»-aLaJl «-a A£l^>jill 

«-a (jjL»Jjl jl cLlLa Jl J AjjLajJl ^ U.V.iNfl ja aLja -UL^ ^j l^ ■ '— J 0- ^" 1 jl c_ul^iall |_j^i « i\ ■ a^llj dil£^jilll slic-J 
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;^kJl CJa^l ;&flttl JlJ^I 

I^JDUlIuiI Ajii£j IaJjIj^ij u^a-o AjiJiLj 4 W ui "j 4^_J' "* * ""'?■ "" AjoiIjJI jA ( _ s -aLtJl ilia ;'' /j-uL "V I ■ ° ^ II - 

jl oLvallj f l_j^ ■ all£ j' -«■' |J£1 uioJ <laLtla ^^ . '—I j dlUjljl -ll-laJi *J>lj "S^J .'SuW-' ' iljlAV (_>^J 4-JLva (J^H 3 ^ 

^^j-^a-a (j-al /gic- JJJU IgJ La] ,JlJ^)9Ylj .-J^)*]) I g ,.'^ A Jl ^^j- a.aH x-ali-ajl a^J (_£^kl (j£Lai-a (_£l jl ,-joj ^jjjS 
lllla Jl J Ig-laLujIj IfrJLaA 3 AjjjJ^JI Ll^jJjJjllj '"'1 uaJI 4_uiljjlj ( _ s -aj3 j^^>* £"ij) ■ '— '"' "SijJjVI (jl <-Sj' * 

JjLi. * "j "j °°J^-^ (J ? " l-i^J Aj )£jjaul dliajlLdll I ■ <ajlj el-lillj Ac-ljjllj (j^al^aVI 
Ajlaj jl ^^jo: (_jAijjja AjoiIjJ) jc- jj& > -"" ,*. .J ^Xin jLb^jaJI Ajailj-iJ (Jlj^iVI (J.J«J uj-lJl (j-a JJJ^I * 

. V -»" a^J La ( _ s -iC' j^J-^'j "S^ (jj " l '°"' " ^L^al aA (JL?-a /j UJ-^I *^* AjaiSLva j^i ,_jC-l-i ^3 t^ULa oLvall 
ajlaj IgiY cs^J^' ?^^?-^ (j* ff J~* "' ' " " U' ""* <_5"^ (J- 1 "^ dul£j l£jj^il (j« sJHuiV a J ■ '•** I "■ " '"'j' aa * 
[JC. I "jUi-. ^LkJ jjj lJjjo: dsj2»j]l o-iAj i_sl£ (JS mi i LjJljIj-a (_jji iAj J j' -«■' (.3 * .' lall jj ijjAiall I jjjiijl 

?r jLkJI (j« Ajj^VI oJlA -jIjjIuiY 4JjLb jlj-al J^J^J J 1 ""* 
LSa Cj-ajAli Lvaic allxll Jjii (Jill cr aiiaJI Jj-^l -^aLvaj (fl J ■ ajSVl UIjIulo *jj Cjjjij liSjLajUl ^Uajii-a * 
jLLul Lai ajlaJI 0.1A igi Lvajlc- 'ij±A±A ^^A jVlj jjLill ajlc-j Ajjj^Jl Lja j ljj£jll aA alaJI (j« (jjc-jjj 
_^Ia« j^ ■ ajll <J£jjlbaJ Ij-aJ^J al « iaall jj a^J A ■ au aajlo j£lj^i LjJj (Jj£IjjJIj U_)V jjl dsLaJj '''«'>]' 

,4 t si all JjLu j liljLlaJI jjLull j (J*1£j1I ls 1c Ju£LiJI - 

1-iA a±a jA (Jj^aaVlj 5(_SJj3 (J^ i'i 1 » al a jlluil jl (_Lm-aJ ?r jLkJl qa aJlil (JjjAij AjiiJ xjjLiba lilLiA * 

_Lj Mia't 4 m-> 'U ^.-,11 Jj axijj Aj±c A . '-.1 ■.", „N/ I j i^II,„a1| 

_Aj^La j «-a LjJ liljliij Vj 4j«ir. dlljJll (_5jl>il (jl£ (Jl j^VI O^A -I la^Lml * ( _ S -^J (j^i lilLiA (jl iJaJI «-a * 

j£j^llj Ajc-ljjll dij2»jll j£j^£ dllat-al ajlj diLajVI j^lj^i /j S 1 ]£LaII dlL^ai aaJill ** l£jA oJllc-jj ^LiJj - 
AJjAll Ajjl JA« |j« i_i \JluU IjlAj <jl ii'ia Jj-lJ ("J^! i~ 3 '"* J^^J LS^>^' lllljljjl OJ*-^ OJ^>^'j ' * ' J"* . (_s-"J^I 

AjjiiJl ^Lijjill ^j^., ^.-^-i< AjjJi^j A^jLiLa djL^a^aaJi (_5j^jj lLiLvjI j£lj^i <_Sj^J jr jLkJL i'J«i''..i/i jpj JJJ^ - 
j£u-all jlAi^>U Ajj£^a dllS^uU Aj )j^ aaJl dlLjlutLm^ Aj-aa -iaJJ A-a dll ijaiu jj^aLk ajoiS jl (^jj^Jl c I • aa.VI jl 

_?r^L«JI (_gj"iMi^ ^JjJ JjLill AjjA j^. aJLol« ( _ 5 a aLoia^l oja (JLkJiJj .AjjjI j! diLijLa (_5u 
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wlik '-■' k*-N * 



aAl J^)jai ^J AiLia^/lj AJila all -lU'll J^l^a (J!>Lk 4jila£ I '' j a I j ^ i aJJ ) <_S-^J 1 1 O^J^ £ ajjliaJI o-lA /J 

3 alia a -'^»' ** aiaju <-^K"UNfl ^^Jc Alixa Xii aa a *S)JJ (^A jl^W oJAj .dlU^alll o^A ?r^c (j^i Lij£aJ ^^jII Jalaj 

4 ^u'iN/1 i^u jjljill 4-jlj)j > -*" (j - iw'll 4aaJj <lac «JJ [j j»aLuij j£ Aj^.jLk 4 aiajj? ol£La-a ^ ■ '■*■» j cs^J 

Jj^ajlL, (jjjkjVI j\ [jLalV^ («JjJjVl ji (^Sjj-aVl j»Uaj]l£ *f '■;«.' 3 aJajl ji £ JLaJ x-a JJjjII j l_sjlii]l ji ,_Sji 

ro gjlj ^j '■**_."''" is^ .''.J dy^W^'j ^-£J' — ■'ll aUiill lijj ■ "j Ixa alma jA (_5^k^l 4 ljlall A ^u'.N/l ^j ia» jj 

Jjalubill ,j jl LLa. ji^i^I oJui-a JJC IgjV !Ala Aj^Jjll jl AjjJjuiVI 2 aJajVU c-ljijaVI j\ 4jJjJ ,j l_sl jjji^I aAxJ 

_lgj QaLauul (_gj"iin^ aIjJj IgJj^iu] 1-JjjjIj ^J-"^ ^#J*^ 4*"aJal <^ E ' -i-aJ*J 4_»iA TT^LaJ ( _ s -^-3 S-^J^I 
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